Introduction
The caregivers of disabled survivors with traumatic brain injury (TBI) are key persons in providing home-based care for those survivors. Nevertheless, before survivors are discharged from hospital, caregivers are given discharge instructions and preparation to offer care as part of routine nursing intervention (1) .The impact of long-term responsibilities in caring for disabled survivors after they return to their rural homes, with limited support from local resources, is discussed thoroughly (2) .
Survivors with traumatic brain injury are dependent on caregivers in the early stage following discharge from hospital, because neurobehavioral and/or physical deficits remain present even at 6-12 months post-injury (3, 4) . The caregivers of these survivors play a major role in fulfilling the demanding mission of facilitating recovery and rehabilitation (1, 5) .If the caregivers are unable to deal with this difficult situation, feelings of heavy burden, stress, anxiety and depression can occur, thereby leading to a decline in the status of their health (6, 7) .The aforementioned conditions affect functioning and caregiving ability (8) .In turn, ineffective caregiving or inability to accomplish caregiving tasks can impact the patient´s health status and disability rehabilitation (9) .
As in the evidence from the aforementioned literature, the coping and health problems of caregivers are related to the rehabilitation of disabled survivors with TBI. These factors can promote or inhibit survivor rehabilitation.At the same time, the caregiver's health problems and ability to cope are categorized as a condition correlated with the disability of survivors with TBI during transition from the illness phase to the rehabilitation phase (10) .
Several longitudinal follow-up studies (11) (12) (13) on survivors with TBI notea significant impact on caregiver roles.Several associations between caregiver quality of life, health status and survivor recovery also are evident in the findings of these studies. However, an evaluation of the difficulty in providing care for survivors with TBI during the immediate rehabilitation phase after discharge from hospital has been recommended (1, 3) . Not many studies have been done to describe conditions related to the disability of survivors during the early rehabilitation phase (3), especially at one month after survivors are discharged from hospital and during continued home-based care. Following discharge from hospital, survivors continue to experience problems such as physical, cognitive and behavioral dysfunctions, which have both a personal and family impact (13, 14) .Caregiver ability to cope with accepting survivors' disability and re-adjusting to new roles is a crucial factor that influences the outcome of rehabilitation for survivors with TBI, as do the healthcare services and support required to help caregivers manage such problems in the long run (10, 15) .
The healthcare resources available to Thai survivors with TBI and their caregivers are unlike those in other countries where previously mentioned studies were conducted on the services and coverage offered. There are few studies on survivors with TBI and their caregivers in Thailand in the early stage following discharge from the hospital. Additionally, Thai culture and support in the duty of caring for ill family members with TBI remain vastly different from the situation in western countries (1, 5) .Thus, coping and the health problems of caregivers at the time of survivor discharge and at one month after discharge are examined in this study. Enhancing the understanding of coping and health problems among Thai caregivers in the early phase, with the support of increased evidence, can help to develop useful nursing interventions aimed at maximum restoration of caregivers' health and the recovery of survivors with TBI.
Therefore, the objectives of this study were:1) to evaluate the differences between the coping and health problems of caregivers upon the discharge of survivors with TBI and at one month after discharge; and 2) to determine the correlations among age, marital status, income, previous caregiving experience, coping, health problems of caregivers and the disability level of survivors with TBI.
Conceptual Framework
According to the Roy Adaptation Model (RAM), individualsas adaptive bio-psychosocial systems -deal with challenging or threatening situations in their daily lives in order to survive (16) . Changing environments or stressor persons perceived as posing difficulty act as stimuli. Focal stimulus refers to a stressor with direct influence on behavioral outcomes. Contextual stimuli are stressors that affect the focal stimulus, but also play a role in promoting behavioral responses (16) (17) (18) .
Persons handle these stressors through cognator and regulator subsystems that function as an adaptive system to alleviate confronted stressors. A cognator subsystem is defined as a cognitive coping process, while a regulator subsystem is referred to as an automatic physiological process to maintain body system integrity (16) .Persons perceive a threat or harmful stimulus that is provoked through a cognator, then moderate a regulator to stabilize the homeostasis of the body system (16, 18) .
In this study, the caregivers of survivors with TBI are adaptive individuals who were reacting to changing environments (1, 18) and struggling with stressful experiences in the unpredictability of life situations by adjusting to the new role of being caregivers after returning home with the survivors. Thus, having a family member as a disabled survivor with TBI, i.e. the disability level of survivors, was a focal stimulus for the caregivers. The age, marital status, income and previous caregiving experience of the caregivers constituted the contextual stimuli.
Those factors contributed to effective or ineffective adjustment to the caregiving role through cognator and regulator subsystems. The abovementioned focal and contextual stimuli acted as inputs to manifestation of the caregivers' adaptation through relations to behavioral responses. The caregivers reacted and articulated through adaptive modes. Hence, the observed behavior; i.e. coping and health problems, pointed to the outcomes of the caregivers' nursing efforts or the outputs of the human adaptive system with respect to the RAM. If caregivers could adjust to their roles effectively, by completing essential daily living activities for survivors, the integrity of the caregivers' health status and family functioning could be maintained. On the contrary, any impediments to coping and caregiving activities could lead to a disruption of health and family integrity (1, 16, 18) .
A diagram of the correlations between variables of interest to the caregivers in the present study with regard to the RAM (16) is provided in Figure 1 .The conceptual-theoretical-empirical structure (19) of this study is outlined in Figure 2 .
Materials and Methods

Participants
The sample size was calculated through the use of power analysis (20) .To examine the differences between two measures by a correlated t-test and relationships, a two-tailed test with a power of .80, an alpha of .05, and a moderate effect size of .50 was set (21) .According to this calculation, the minimum number of required participants was 85.
After the Institutional Review Board for Human Subjects had granted approval, 85 caregivers and 85 survivors with TBI living in rural areas were enrolled in this study subsequent to their discharge from four tertiary hospitals in the central region of Thailand. The caregivers of survivors with TBI who participated in the study were family members with no history of learning disability or psychiatric problems. They lived with the survivors and played a major role in taking care of them. The degree to which the survivors recruited for the study had to depend on the caregivers in daily living activities immediately after discharge from the hospitals was assessed using a Barthel Index of the Activities of Daily Living (BI) (22) .All eligible survivors showed dependency on their caregivers for at least four out of ten activities, with scores under 10 on the BI.
All the participants were informed about the research objectives, methods, risks, benefits and ethical concerns with respect to confidentiality, anonymity and legal representation for granting permission for the incompetent survivors with TBI to take part in the study. Each of them also completed an informed consent form in writing.
Data Collection
Data were gathered using four instruments. Personal data on the caregivers; i.e. data on age, gender, marital status, education, income, employment, previous caregiving experience and relationship with survivors, were collected. The age, gender, marital status, education and employment of survivors with TBI were then recorded. The researcher collected the data by conducting a follow-up assessment on the coping and health problems of caregivers, as well as the disability level of survivors with TBI on the day of discharge and at one month after discharge. The ability of caregivers to cope was examined using the 27-item Thai version of the Coping and Adaptation Processing Scale-Short Form (23) .Data on health problems were gathered using the health record form developed by the researchers. The disability level of the survivors with TBI was evaluated with the Disability Rating Scale (24, 25) .
Measurements
Thai Version of the Coping and Adaptation Processing Scale-Short Form
The 27-item Thai version of the Coping and Adaptation Processing Scale-Short Form (TCAPS-SF) was modified from the 47-item Thai version of the Coping and Adaptation Processing Scale (TCAPS), which was back-translated from the English version of Roy's Coping and Adaptation Processing Scale (CAPS) and validated (23) . The CAPS was used to assess the coping strategy and based on the RAM and Roy's Nursing Model of Cognitive Processing (26) .
The TCAPS-SF contains four subscales with 51.6% of the total explained variance:1) resourceful and systematic (eight items); 2) physical and fixed (six items); 3) positive and knowing (seven items) and 4) alert processing (six items).Most items denoted problem-solving coping strategies. Each item particularized the coping strategies individuals used to deal with difficult episodes confronted while maintaining a balance between work and routine daily activities (1, 23, 26) .
The first subscale illustrates how individuals gather more information from any resource, think carefully step-by-step and develop strategies to overcome the problem at hand. The second subscale demonstrates how individuals react when faced with difficulty, e.g. overreaction, confusion and self-blame. The third subscale shows positive thinking and action toward solving problems. The last subscale represents how individuals take dynamic action to resolve problems (23).
The TCAPS-SF has good reliability (1,23). Cronbach's alpha coefficient for the total scale was 0.89 and ranged from 0.72 to 0.89 for each subscale (23) .The following were used for the Likert-type four-level rating scale: 1 = never; 2 = rarely; 3 = sometimes and 4 = always. The total scores on the TCAPS-SF ranged from 27 to 108.Higher scores for each item illustrate more frequent use of specified coping strategies; i.e. the higher the score for each subscale, the more frequent the described coping strategy used by the individual (23) .In this study, Cronbach's alpha coefficients for the total scale and each subscale were .79, .73, .75, .70 and .70, respectively.
Health Problem Questionnaire
The caregiver health problem questionnaire is a self-report checklist of possible health problems. It contains questions about what health problems caregivers faced at the time of survivor discharge from hospital and at one month after taking care of the survivor at home. The caregivers reported all health problems and rated the problems that concerned them the most. Two clinical nursing experts and a neurosurgeon examined the content validity of the questionnaire, which yielded a score of .90.
Disability Rating Scale
The 8-item Disability Rating Scale (DRS) was developed by Rappaport et al. (24) to measure the disability levels of patients with TBI. The scores ranged from 0 to 29.The minimum score of zero indicated no disability. Scores of seven to eleven illustrated moderately severe injury, and scores of 25 and above reflected an extreme vegetative state (24) .The DRS had exhibited excellent reliability and validity for assessing the level of functional disability in populations with TBI (15, 24, 25) .The inter-rater correlation among survivors with TBI in this study was one.
Data Analyses
Data analyses were conducted with a statistical computer package. The descriptive statistics used frequency, percentage, mean and standard deviation. A paired-samples t-test was performed to measure the differences between the coping and health problems of caregivers at the time of survivors' discharge and at one month after returning home. The correlations among the variables, including the disability level of survivors with TBI, age, marital status, income, previous caregiving experience, and the coping and health problems of caregivers, were calculated using Pearson's product moment correlation coefficient.
Results
Personal Data of Caregivers and Survivors with TBI
As shown in Table 1 , the majority of the caregivers were married, employed, female and had primary educational achievements (Grades 1-6). Their ages ranged from 18 to 66, with the average being 40.85 years of age (SD 11.7).Most of the relationships with survivors were parental, followed by spousal or partner relationships with no caregiving experience.
The majority of the survivors with TBI were single, employed and male, and had high school educational achievements (Grades 7-12). Their ages ranged from 15 to 72, with the average being 29.59 years of age (SD 13).At one month after discharge, nearly all the survivors with TBI continued to show a dependency on caregivers for at least four out of ten activities on the BI. The BI scores were still under 10.
Coping and Health Problems of Caregivers
The mean coping ratings at the time of discharge and at one month after discharge were 81.88 (SD 9.22) and 83.45 (SD 7.83), respectively. There were no statistical differences between the total mean scores for coping and health problems among caregivers, as shown in Table 2 .
With regard to the analysis of each coping strategy used, the caregivers applied similar strategies both at discharge and after having taken care of the survivors for one month. At one month after discharge, the caregivers indicated an increase in the coping strategies used for all of the items. Only one strategy was used significantly less; i.e. caregivers tended to blame themselves less for whatever difficulties they encountered after one month of performing caregiving tasks. Table 3 illustrates the health problems mentioned most frequently by the caregivers; namely, headache, stress, no health problems, fatigue, backache and fever at the time of discharge. The health problems reported most often most at one month after discharge were no health problems, headache, fatigue, backache, stress and fever.
Disability Level of Survivors with TBI
The disability levels of the survivors with TBI averaged 4.41 (SD .82) on the day of discharge and 3.48 (SD 1.59)at one month after discharge. There was only one negative correlation between coping and disability level at the time of discharge (r = -.245, p = .024), as shown in Table 4 .This study found no correlations among coping, health problems and disability level at one month after discharge, as illustrated in Table 5 .
Relationships among Personal Data, Coping, Health Problems and Disability Level
The correlations among age, marital status, income, previous caregiving experience, coping, caregiver health problems and the disability level of survivors were sought. Only the marital status of caregivers was negatively related to the coping of caregivers (r = -.220, p = .043), as shown in Table 5 . Furthermore, the married caregivers reported higher coping scores than the single, widowed and separated caregivers: 81.98 (SD 6.52), 81.34 (SD 9.84) on the day of discharge, and 83.72 (SD 6.88), 82.37 (SD 8.11) at one month after discharge. The married caregivers tended to make frequent use effective coping strategies after returning home. In other words, these findings suggest that married caregivers would be more likely to cope and to deal with the commitments involved in caring for disabled survivors effectively than single, widowed and separated caregivers.
Discussion
As for the personal data of the survivors with TBI, their characteristics are similar to those noted in other studies done in Thailand and western countries, with most of the survivors being young adult males (1, 4, 27) .In Thai culture, caregiving and household responsibilities are usually the duty of the females in the family. Mothers, daughters, sisters and other female relatives are supposed to perform such tasks (1, 28) .Thus, most of the caregivers in the present study were found to be females and parents of survivors.
The survivors with TBI face major life-devastating impacts that distinguish them from healthy persons as they transition from the critically ill to the rehabilitation phase. Hence, caregivers play an important role in helping them to go through the abovementioned processes (1, 5, 6, (9) (10) (11) 15) .Effective adjustment to these difficult consequences enables survivors to recover from disability, gain increased independence and improve their quality of life (27) .
In terms of the coping strategies used by caregivers, it was found that they seek more resources and cope more effectively at one month after discharge, as the disability level of survivors gradually decreased. To the extent that the survivors with TBI began to recover, the fatigue, distress, and burden caregivers felt seemed to be alleviated (9) , thereby enhancing the caregivers' satisfaction with their role. This study found the caregivers tended to blame themselves less after one month had passed. They were able to pursue caregiving roles effectively after feeling themselves able to facilitate the recovery of the survivors with TBI. For this reason, the ability of the caregiver to cope has direct impact on the survivor's recovery (14) .
According to the RAM (16, 18) , it appears the caregivers coped with taking care of the survivors at home by accepting and adjusting to their new role. Subsequently, they were able to per-form expected caregiving tasks and self-care with less dependency on others, eventually being able to return to work and to interact better with other members of society (18) . They used more effective coping strategies by seeking resources, thinking carefully and being on the alert for new information about ways and means to care for the survivors effectively. According to the findings of this study, the married caregivers demonstrated adaptive behavior, reporting higher scores for coping and utilizing less emotional-solving coping strategies than single, widowed and separated caregivers.
For caregivers and family members, functioning was related significantly to the survivors' total scores for level of independence and disability (1, 5, 9) .Moreover, in families with healthy caregivers who suffered no depression or sense of burden due to the demands of caregiving, the survivors with TBI had statistically significant higher levels of recovery from disability than in those with unhealthy caregivers. Caregiver health also resulted in good recovery of patients with TBI and enhanced survivor selfcare ability (7).
How caregivers cope can adversely affect the status of their health (1, 11, 14, 18) .As for their health problems, emotional functioning, mental and physical health, many studies (29) (30) (31) (32) clearly note correlations with the recovery outcomes of survivors with TBI in the rehabilitation phase. However, the caregivers in this study reported more problems with physical health than emotional functioning and mental health. This finding might be explained by the fact that Thai culture offers social support from families, friends and other resources in the community immediately after a survivor with TBI returns home (1, 4, 5, 28) . Consequently, the caregivers had taken advantage of all the obtainable support that was suitable for them (5) .They might feel more positive and confident with less perceived role strain. Nonetheless, the decline in physical health was mentioned because the caregivers had to juggle new roles.
This study revealed that married caregivers deal with caregiving obligations better than single, widowed and separated caregivers. The findings also showed that most caregivers were parents and spouses. Other studies note reciprocal results in that caregivers who were parents (1) and spouses (1,33) also perceived caregiving responsibilities as less burdensome than adult-child caregivers. They had less difficulty adjusting to caregivers' lifestyles, because they accepted caregiving as a duty (1, 5, 28) .In addition, the more the caregivers perceived the task as burdensome, the more likely they were to have mental health problems (14, 31, 33) .Several studies (31, 32, 34) also have shown an increase in levels of depression and anxiety among both parental and spousal caregivers following the discharge of survivors with TBI. The aforementioned factors affected the success of the transition from hospital to home and placed the caregivers at risk of poor health-related quality of life and mental health problems.
The evidence-based findings in this study do not offer statistical support for correlations between coping and health problems at the time of discharge and at one month after discharge. However, the theoretical support from the RAM continues to show the context in terms of how the caregivers coped with the disability levels of survivors with TBI and how the health problems of the caregivers changed after they became involved with caregiving responsibilities.
Conclusion
In summary, the results explain how the caregivers of disabled persons with TBI were able to master the unexpected situations occurring in their lives during the acute rehabilitation phase at home. Caregivers' ability to cope with role adjustments in providing care for survivors with TBI was affected by several influential factors. The findings show caregivers were able to effectively handle the task of accompanying and caring for disabled survivors with TBI at home. The RAM can be engaged to describe the correlations between coping and the health problems of caregivers, as well as the disability levels of survivors.
However, further research to examine the proposed theoretical concepts is required. Nursing interventions to help caregivers continue to cope effectively should be established and implemented to meet caregivers' needs with accessible local resources. Even if the caregivers coped well with fewer health problems at one month after discharge from hospital, they would have a longterm duty to care for survivors with TBI who might recover slowly. Furthermore, most longitudinal studies have shown the long-term burdens involved in providing care for disabled survivors are correlated with the caregivers' quality of life. For this reason, followup studies are essential to improving the quality of nursing care among Thai caregivers and survivors with TBI. Table 2 . Differences between coping and health problems of caregivers at the time of discharge and one month after discharge (n = 85) 
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